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Abstract 

This  bibliography  provides  a  literature  search  to 
locate  as  many  propagation  models  as  possible  in  the 
frequency  range  0.225  to  40.0  GHz.     There  was  reduced 
emphasis  on  high  frequency,  low  frequency,  and  very  low 
frequency  models.     The  bibliography  contains  534  references 
selected  from  a  total  of  3493  which  were  scanned  in  title 
and  abstract.     It  is  divided  into  three  sections:  com- 
munication channel  simulation  (105  citations) ;  propagation 
effects   (349  citations);  and  miscellaneous  references  (80 
citations) .     The  literature  search  covered  the  open  litera- 
ture from  1968  to  1972  and  the  reports  literature  from  1962 
to  1972. 

Key  Words:  Channel  simulation;  communications;  propagation 
effects . 
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COMMUNICATION  CHANNEL  SIMULATION  AND  PROPAGATION 
EFFECTS:     0.225  TO  40.0  GHz 

A  BIBLIOGRAPHY 


Compiled  by 
Anne  Y.  Rumfelt 


INTRODUCTION 


This  bibliography  is  a  report  to  sponsor  listing  citations* 
identified  as  being  related  to  communication  channel  simulation, 
simulators  and  models  or  to  propagation  effects  causing  attenua- 
tion (path  loss)  in  a  communication  channel. 

OBJECTIVES 

The  original  objectives  of  the  project   (WPAFB/AFAL/AAI  Con- 
tract F33615- 72-M-5014)  were  to  provide  an  exhaustive  literature 
search  to  locate  all  possible  propagation  models.     These  propaga- 
tion models  were  to  be  sorted  and  bounded  with  appropriate  con- 
straints and  mathematical  equations  provided  for  subsequent 
programming  on  a  communication  channel  simulator.     Gaps  in  the 
available  knowledge  were  to  be  identified. 

These  project  objectives  were  modified  after  a  change  in 
project  personnel  and  after  consultation  with  the  sponsor.  The 
modified  objective  of  the  project  is  to  perform  a  literature  search 
to  locate  as  many  propagation  models  as  possible  in  the  fre- 
quency range  0.225  to  40  GHz.     The  literature  search  is  also 
to  include  communication  channel  simulators  and  propagation 
effects  causing  attenuation  in  a  communication  channel. 


*The  citations  listed  in  this  bibliography  were  taken  directly 
from  the  NASA  Literature  Search,  the  DDC  Report  Bibliography, 
and  Science  Abstracts  B.     It  was  not  practical  within  the  project 
limitations  to  verify  the  citations  against  the  original  documents 


PROGRESS 


The  literature  search  has  been  completed  and  a  bibliography- 
compiled.     The  bibliography  contains  534  references  divided  into 
three  major  categories:     Part  I  --  Communication  Channel  Simula- 
tion, 105  citations;  Part  II  --  Propagation  Effects,  349  citations; 
and  Part  III  --  Miscellaneous  References,  80  citations. 

The  literature  search  covered  the  open  literature  from 
1968  to  1972  and  the  unclassified  reports  literature  from  1962 
to  1972.     The  open  literature  was  searched  using  Electrical  and 
Electronics  Abstracts,  an  abstracting  service  that  covers  both 
domestic  and  foreign  journals.     The  reports  literature  was 
searched  using  machine  literature  searches  available  from  the 
NASA  Scientific  and  Technical  Information  Facility  and  from  the 
Defense  Documentation  Center. 

Machine  literature  searches  on  the  topic  of  channel  simu- 
lation yielded  a  total  of  1231  potential  references   (152  from 
NASA  and  10  79  from  DDC) .     On  the  topic  of  propagation  effects, 
machine  searches  yielded  380  potential  references   (222  from  NASA 
and  158  from  DDC).     The  open  literature  search  by  means  of 
Electrical  and  Electronics  Abstracts   (Science  Abstracts  B) 
yielded  a  total  of  1882  additional  potential  references  on  both 
topics.     Thus,  the  total  number  of  references  scanned  in  title 
and  abstract  in  the  preparation  of  this  document  was  349  3. 
The  number  of  references  selected  from  this  group  was  534,  or 
about  15%. 

One  of  the  references  listed  in  PART  III  of  this  report 
deserves  special  comment.     The  "Bibliography  on  Propagation 
Effects,"  by  Vogler  and  Van  Horn,  was  not  used  as  an  input  to 
this  report.     It  partitions  the  spectrum  into  two  regions: 
10  GHz- 300  GHz  and  300  GHz- 1000  THz .     It  thus  does  not  cover 
a  large  part  of  the  region  of  interest  below  10  GHz.  It 
covers  the  open  literature  primarily,  rather  than  the  reports 
literature . 
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PART  I.     COMMUNICATION  CHANNEL  SIMULATION 


Simulation 

Principles  o£  Simulation  of  Randomly  Time -Variant  Multipath 
Propagation 

Baghdady,  E.  J. 

1969  IEEE  International  Con£.  Communications,  Boulder,  Co. 

(New  York:     IEEE,  1969) 

June  1969,  16  pages 

Tapped  Delay  Line  Simulation  o£  Randomly  Time  Variant  Channels 
Bailey,  C.  C. 

Report  No.  NASA- CR- 80 35 8  MEMO-66-2  (N67-12978) 
Sept.   1966,  50  pages 

Digital  Simulation  of  a  Randomly  Time-Variant  Communication 
Channel 

Bailey,  C.   C.   and  J.   C.  Lindenlaub 

Theoretical  ^  Experimental  Studies  of  Sub -Optimal  Second  § 
Third  Self -Adaptive  Binary  Communication  Systems 
Dec.   31,  1966,  5-9 

Design  of  a  Satellite-to-Satellite  Communications  Experiment 
to  Explore  HF/VHF  Guided  Propagation  in  the  Lower  Ionosphere 
Barker,  J.   I.  and  M.  D.  Grossi 
Radio  Science 

Oct.   1966,  Vol.   1,  1229-1234 

Simple  Estimators  for  Error  Probability  in  Simulation  Studies 
of  Digital  Communication  Systems 

Bell,  D.  A.,  N.  A.   Stewart  and  T.  McCudden 
Proc.   lEE  (GB) 

Oct.  1971,  Vol.   118,  No.  10,  1398 

A  Technique  for  Characterizing  the  System  Effectiveness  of 
RF  Voice  Communications  of  a  Military  Organization 
Chandler,  D.  S. 

Symposium  Record  Electromagnetic  Compatibility  Washington 

(New  York:     IEEE,  Inc.,  1967) 

1967,  258-266 
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INTELSAT  IV  Communication  System  Simulation 
Chitre,  N.   K.  M. 

Proc .    IEEE  7th  Annual  International  Conf.  Communications 
(Montreal,  Canada:  1971) 
June  1971,   35-24  to  35-29 

On  the  Simulation  of  Auroral   Induced  Radio  Signal  Distortions 
Coleman,  J.  T. 

1970  G-AP  International  Symposium,  Columbus,  Ohio 
(New  York:     IEEE,  1970) 
Sept.   1970,  272-273 

The  Simulation  of  Time  -  Dispersed  Fading  Channels 
Courtney,  J.  E.   and  L.  W.  Martinson 
RCA  Review 

Dec.   1967 ,  Vol .   28 ,  710-730 

Relative  Improvement  Factor  of  Error  Correcting  Codes  by 
Computer  Simulation 
Gemelke,  Duane  E. 

Report  No.   ECOM-3425  (AD-886545L) 

May  1971,  30  pages 

Computer  Simulation  of  a  Digital  Satellite  Communications  Link 
Hedderly,  D.   L.   and  L.  Lundquist 

International  Conf.   Communications,  Philadelphia,  Pa. 
June  19-21,   1972,  2-15  to  2-20 

A  Digital  Mill imeter -Wave  Waveguide  Transmission  System 
Hutchison,  P.  T. 

Conf.   Trunk  Telecommunications  by  Guided  Waves,  London 
(London,  England:     lEE ,  1970) 
Sept.   1970,  159-164 

Some  Achievements  in  the   Investigation  of  Data  Transmission 
Networks  by  Using  a  Flexible  Simulation  System 
Javor,  A.   and  A.  Csakary 

Hungarian  Acad.   Sci.  Budapest   (Report  No.  KFKI-71-19) 

1971,  6  pages 

Millimeter  Investigations,  Volume  4,  Link,  Test  Facility  and 
Results   --  Final  Report 
Keelty,  J.  M. 

Report  No.   RCA- 3576  -B/96690 - 3 -Vol  -  4  (AD-857435L) 

Jan.   1969,  105  pages 

Millimeter  Investigations,  Volume  5,  Listings  of  Detailed  Results 
Keelty,  J.  M.   and  R.  A.  Crane 

Report  No.   RCA- 35 76 -B/99690- 3 -Vol  - 5  (AD-857436L) 
Jan.   1969,  114  pages 
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Millimeter  Investigations,  Vol.  1,  Summary  of  Results  and 
Conclusions 

Keelty,  J.  M.   and  F.   G.   R.  Warren 

Report  No.  AD-857432L 

Jan.   1969,   39  pages 

The  Need  for  Simulation 
Kirby,  R.  S. 

1969  IEEE  International  Conf.  Communications,  Boulder,  Co 
(New  York:     IEEE,  1969) 
June  19  69,  2  pages 

Validity  of  Computer- Controlled  Media  Simulation  for  Predicting 
On-Line  Performance  of  Digital  Tropo  Modems 
Klein,  M.  S. 

1969  IEEE  International  Conf.  Communications,  Boulder,  Co 
(New  York:     IEEE,  1969] 

June  1969  ,  4  pages 

Digital  Communication  and  Display  System  Simulations 
Lebow,  K.  and  R.  Propp 

1970  Canadian  Symposium  Communications,  Montreal,  Canada 
(New  York:     IEEE,   19  70) 

Nov.   1970,  38 

Computer  Simulation  of  a  Troposcatter  Multipath  Communication 
Channel 

Levshin,  I.  P  and  A.  V.  Prosin 
Radiotekhnika 

Feb.  1966,  Vol.   21,  2-11   (In  Russian) 

English  Translation:     Telecommunications  and  Radio 

Engineering,  Part  II 

Feb.  1966,  Vol.   21,  64-70 

Learning  Theory  Applied  to  Communications 
Lindenlaub,  John  C.   and  Dwight  F.  Mix 
Report  No.  TR-EE-65-20  (AD-474097) 
Oct.   1965,   128  pages 

Simple  Estimators   for  Error  Probability  in  Simulation  Studies 
of  Digital  Communication  Systems 
McCudden,  T.   and  N.  A.  Stewart 
Proc.   lEE  (GB) 

Mar. -Apr.   1971,  Vol.   118,  Nos .   3-4,  397-400 

Digital  Simulation  of  Multidimensional  Gauss -Markov  Random 
Processes 

Mehra,  R.  K. 

IEEE  Trans.  Automatic  Control 

Feb.   1969,  Vol.  AC-14,  112-113 

Coding  for  Turbulent  Channels.     Volume  V.     Measured  Performance 
of  Coding  Techniques 
Mitchell,  M.  E. 

Report  No.  AD-869973   (Final  Technical  Report) 
Apr.  1970  ,  61  pages 
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Coding  for  Turbulent  Channels.     Volume  III.     Turbulent  Channel 
Data  Analysis  and  Evaluation  of  Coding  Techniques 
Mitchell,  M.  E.  and  L.  E.  Colley 

Report  No.  AD-869942 

Apr.   1970 ,  33  pages 

Coding  for  Turbulent  Channels.  Volume  IV.     Coding  Techniques 
Studies  and  Tests 

Mitchell,  M.  E.  and  L.  E.  Colley 

Report  No.  AD-869972L 

Apr.   19  70  ,  16  3  pages 

Coding  for  Turbulent  Channels.     Volume  I.  Summary 
Mitchell,  M.  E. ,  C.  A.  Stutt  and  L.  E.  Colley 
Report  No.  AD-869941  (Final  Technical  Report) 
Apr.   19  70  ,  22  pages 

Influence  of  Phase  Distortion  on  Error  Probability  in  Data 
Transmission  Channels 
Pankratov,  V.  P. 

Telecommun.   §  Radio  Engng. 

Aug.   1971,  Vol.   25,  No.  8,  Part  1,  6- 

The  Interpretation  of  Ionospheric  Radio  Drift  Measurements. 
III.  Validation  of  Correlation  Analysis  by  Computer  Simulation 
Pitteway,  M.  L.  V.,  J.  W.  Wright  and  L.  S.  Fedor 

J.  Atmos.   ^  Terr.  Phys .  [GB) 

Apr.   1971,  Vol.   33,  No.   4,  635-660 

A  Digital  Computer  Simulation  of  the  Rake  Concept  as  Related  to 
Tropospheric  Scatter  Measurement 

Pool,  R.  H. ,  D.  M.  Levy  and  W.  P.  Birkemeier 

Proc.   3rd  Hawaii  International  Conf.  System  Sciences, 

Honolulu,  Hawaii 

(Hollywood,  Calif:     Western  Periodicals  Co.,  1970) 
Jan.   1970,  829-832 

Extremal  Statistics  in  Computer  Simulation  of  Digital 
Communication  Systems 

Richman,  S.  and  M.  Schwartz 

Microwave  Res.   Inst.  Programs   (Polytechnic     Institute  of 

Brooklyn) 

Nov.  1967 


Test  of  Some  Noise  Generators  for  Digital  Simulation 
Strom,  Torbjorn 

Report  No.  TR-43  (AD-888116) 
Apr.  19 71  ,  44  pages 

Generation  of  Idealized  Surfaces  for  the  Simulation  of  Ionospheric 
Propagation  Conditions 

Toman,  K. ,  A.  H.  Lorentzen,  J.  V.  O'Brien  and  L.  A.  Whelan,  Jr. 

19  71  International  Symposium  Antennas  §  Propagation,  Sendai , 

Japan  (Tokyo,  Japan:     Inst.  Electronics  §  Communication 

Engrs .  Japan,  19  71) 

Sept.   1971,  233-234 
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Millimeter  Investigations,  Volume  2,  Millimeter  Wave  Propagation 
and  Its  Prediction 
Warren,  G.  R. 

Report  No.   RCA- 35 76 -B/96690  - 3-Vol - 2   (AD-  857433L) 

Jan .  1969  ,  130  pages 

System  Simulation  Using  the  Fast  Fourier  Transform  (FFT) 

Report  No.  MSD-G36 85 . 29 . 0 3B  (AD-862477L) 
Nov.   1968,  15  pages 


Models 

Characterization  and  Modeling  of  Real  Communication  Channels 
Adoul,  Jean-Pierre  A,  Bruce  D.   Fritchman  and  Laveen  N.  Kanal 
Report  No.  AD-715288 
July  1970 ,  128  pages 

A  Critical  Statistic  for  Channels  with  Memory 

Adoul,  J. -P.  A.,  B.   D.   Fritchman  and  L.  N.  Kanal 
IEEE  Trans.   Inf.  Theory 
Dec.   1972,  Vol.   IT-18,  No.   1,  133-141 

Model  Ionosphere  for  D  Region  at  Summer  Noon  During  Sunspot 
Maximum 

Bain,  W.   C.  and  Marilyn  D.  Harrison 
Proc.  lEE 

July  1972,  Vol.  119,  No.  7,  790-796 

Transionospheric  Propagation  of  F.M.  Signals 
Bedrosian,  E. 

IEEE  Trans.  Commun .  Technol. 

Apr.   1970,  Vol.  COM-18,  No.   2,  102-109 

Tropo-scatter  Multi  Channel  Digital  Systems  Study 

Bello,  Phillip  A.,  Leonard  Ehrman  and  Thomas  H.  Crystal 
Report  No.  AD-817211 
May  1967,  304  pages 

Modeling  and  Data  Analyses  --  Short  and  Medium  Range  Digital 
Troposcatter  Tests.     Volume  I 

Bello,  Phillip  A.,  Leonard  Ehrman  and  Donald  S.  Arnstein 

Report  No.  SIG-CR-950-VOL-1 

Oct.   1969,  444  pages 

Mathematical  Computer  Prediction  Model  for  Applications 
Technology  Satellite  "F"  and  "G"  Radio  Interference  Experiment 
at  6  GHz 

Bergman,  R.  R. ,  P.  L.  Rice,  M.  J.  Miles  and  V.  F.  Henry 
1970  G-AP  International  Symposium,  Columbus,  Ohio 
(New  York:     IEEE,  19  70) 
Sept.   1970,  48-49 
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The  Computation  of  Certain  Communication  Channel  Error 
Probabilities  by  an  Application  of  Difference  Equation  Methods 
Berkovits ,  S.   and  E.   L.  Cohen 

Report  No.  MTR-105  CAD-636399) 

July  1966,   25  pages,  Avail.  NTIS 

Error  Clusters  in  a  Markov  Model  for  Communication  Channels 
Berkovits,  Shimshon  and  Edward  L.  Cohen 
Report  No.   MTR-420  (AD-828071) 
Feb.   1968,  17  pages 

Three  Programs  for  Evaluating  the  Parameters  of  a 
Communication  Channel  Model 

Berkovits,  Shimshon  and  Edward  L.  Cohen 

Report  No.  MTR-345  (AD-828234) 

Mar.   1968  ,  33  pages 

Characterization  of  Millimeter  Wave  Earth-Space  Link 
Communication  Channels 
Brookner,  E. 

1969  IEEE  International  Conf.   Communications,  Boulder,  Co. 
(New  York:     IEEE,  1969) 
June  1969  ,   8  pages 

Atmosphere  Propagation  and  Communication  Channel  Model  for 
Laser  Wavelengths 
Brookner,  E. 

IEEE  Trans.  Commun .   Technol . 

Aug.   1970,  Vol.   COM-18,  No.   4,  396-416 

A  Physical  Model  of  Wave  Propagation  in  Random  Media 
Brown ,  W.   P. ,  Jr. 

URSI  1969  Spring  Meeting,  Washington,  D.C. 
(Washington,  D.C:     URSI,  1969) 
Apr.   1969,  10 

A  Generalized  Estimator- Correlator  for  Feedback  Communication 
Over  Fading  Channels 
Chen,  C. 

Proc.   1970  International  Symposium  Information  Theory, 
Noordwijk,  Netherlands 
(New  York:     IEEE,  1970) 
June  1970,  1  page 

Analytic  Mathematical  Models  of  Tactical  Military 
Communications  Channels 

Chien,  Robert  T.,  F.   P.   Preparata,  A.   H.  Haddad 

and  C.   L.  Chen 

Quarterly  Progress  Report  No.   1  --  1  July  -  30  Sept.  1971 
.   Report  No.  AD-890581L 
Nov.   1971,  25  pages 
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Analytic  Mathematical  Models  for  Tactical  Military 
Communications  Channels 

Chien,  Robert  T.,  F.   Preparata,  A.  H.  Haddad  and  C.  L.  Chen 

Quarterly  Progress  Report  No.  2  --  1  Oct.   -  31  Dec.  19  71 

Report  No.  AD-894157L 

Jan.  19  72  ,  48  pages 

Statistical  Parameters  of  Radio  Noise 
Crippen ,  L.  J. 

1970  IEEE  Regional  Electromagnetic  Compatibility 
Symposium  Record,  San  Antonio,  Texas 
(New  York:     IEEE,   19  70) 
Oct .   19  70  ,  14  pages 

On  Modeling  the  Time-Varying  Frequency-Selective  Radio 
Channel,  Part  II 
Daly,  R.  F. 

Report  No.  SRI-TR-2,  Pt .   II  (AD-451278) 

July  1964,  46  pages 

A  Model  of  a  Quantum  Communication  with  Attenuation 

Deriugin,   I.  A.,  V.  N.  Kurashov  and  A.   I.  Mashchenko 
Kvantovaia  Elektronika 
1969,  No.   4,   212-217   (In  Russian) 

The  Mechanism  of  Transequatorial  Propagation 
Gerson,  N.  C. 

URSI  1969  Spring  Meeting,  Washington,  D.C. 
(Washington,  B.C.:     URSI,  1969) 
Apr.   1969,  29 

Timing  and  Framing  Techniques  for  Troposcatter  and  Line-of- 
Sight.     Volume  1 

Gilbreath,  R.  E. ,  J.  L.  Horrell,  W.  L.  Eddy,  M.  W.  Williard 
and  C.   C.  Brummett 

Report  No.  OR-9734-Vol  1  (AD-845212L) 
Dec.   1968,  265  pages 

A  Statistical  Model  of  Short-Wave  Radio  Signal  Fading  at 
Obliquely  Reflection  From  the  Ionosphere 
Ginzburg,  E.  A.  and  0.   G.  Zhuravskii 
Izv.  VUZ  Radiofiz.  (USSR) 

English  Translation:  Radiophys .  §  Quantum  Electron.  (USA) 
1972,  Vol.   15,  No.   1,  5-10   (In  Russian) 

A  New  Model  for  'Impulsive'  Phenomena:     Application  to 
Atmosphere-Noise  Communication  Channels 
Hall,  Harry  M. 

Report  No.   TR-3412-8,  SEL-66-052  (AD-648650) 

Aug.  1966  ,  179  pages 
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A  Channel  Model  for  Selective  Fading  in  Line-of-Sight  Microwave 
Links 

Henriksson,  J.  and  V.  Hentinen 
Sahko  (Finland) 

Jan.  1971,  Vol.  44,  No.  1,  26-29   (In  English) 

18  GHz  Propagation 
Hickin,  E.  M. 

Conf.  Tropospheric  Wave  Propagation,  London 
(London,  UK:     lEE,  1968) 
Sept.   1968,  183-190 

Unified  S-Band  Telecommunication  Techniques  for  Apollo. 
Volume  II  -  Mathematical  Models  and  Analysis 
Hondros ,  G.   and  J.  H.  Painter 

Report  No.  NASA-TN-D- 339 7  (N66-23452) 

Apr.   1966,  190  pages.  Avail.  NTIS 

Models  for  Message  Transmissions  and  Interference -Caused  Re- 
transmission Through  a  Multi-channel  Satellite  Communications 
System 

Jones,  Charles  William 

Master's  Thesis,  Naval  Postgraduate  School,  Monterey,  Calif. 

Report  No.  AD-736115 

Sept .   19  71  ,   37  pages 

Analysis  of  a  Propagation  Channel  for  a  Digital  Communication 
System 

Juroshek,  J.  R. 

Report  No.  ESSA  ERL-TM-ITS  218 

Dec.  1969 

Millimeter  Investigations.     Volume  3,     Mathematical  Models: 
Errors  in  Digital  Transmission 
Kaufman,  H. 

Report  No.  RCA- 3576-B/96690 -3-Vol- 3  (AD-857434L) 
Jan .  1969  ,  87  pages 

On  the  Performance  -  Index  Modeling  of  Digital  Communication 
Channels 

Large,  Robert  W. 

Master's  Thesis,  Wright  Patterson  AFB  School  of  Engineering 

Report  No.  GE/EE/70-15 

Mar.   1970  ,  137  pages 

About  the  Algorithmiz ation  of  the  Problems  of  Modeling  Multibeam 
Communication  Channels  on  an  Electronic  Digital  Computer 
Levshin,  I.  P. 

22nd  All-Union  Sci.  Session  Devoted  to  Radio  Day  Section  on 
Propagation  of  Radio  Waves  (N66-37793) 
Aug,   19,  1966,  41-50,  Avail.  NTIS 
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A  Layer -St ructure  Model  for  Analysis  of  Angle  Diversity 
Troposcatter  Systems 
Merrill ,  H.   S. ,  Jr. 

1970  International  Conf.   Communications,  San  Francisco,  Ca. 
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